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Abstract of JP2003235576 

PROBLEM TO BE SOLVED: To find and practically use SNP that can contribute to the establishment 

of a molecular level examination method targeting Mongoloid, especially Japanese, and enabling the 

prediction of colorectal cancer risk, from the SNP of a gene causing the colorectal cancer, by 

comparing a patient group with a health control group in a case-control study. 

SOLUTION: The colorectal cancer risk of Mongoloid, especially Japanese, can be predicted by the 

examination method using the SNP of MMP-1 and MMP-3 genes, 
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(54) K!MO«»] MMP-l*J:m4MP-3ffleg^®SNP£fflV>fcAll;<f>©a5^U;^;7S^a!l-r«iH'l^'< 
(57) [^$«J] 

[^ffi] Case-control study J: Oli^^attia 

i. s n p sr^as lt , nwb 

MMP-ljlg^tMMP-3iie^OS 
NP^fflv>;t:*^BBO«aE:frffi{c<J: ^ya'o-f h'# 
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[^^1] ^•yrfO'f H$-JtiKi:-ri>. MMP-l 

MM P-3afi^<^S N P S:ffll^/cif*« 1 lwlSjffiO«i 
[iil3cJi3] MMP-lji&Pt^J±MMP-3iie?^ 

[il*Ja4] MMP-ia«K?S:/v:{iMMP-3jte^ 
(?5SNP*f, MMP-liie^^fc{iMMP-3itei=-<0 

3 <n\ ^-^Mz^wmmi^. 

[il*«5l MMP-lii&pOTn^-:?-1iJg(: 

I) 2 G 7 u /t-T-S* & 1 fc -rsif 1 ^^^o 4 <0 

[B*3S61 MMP-3ji6rf07'n*-:J'HilSC 
S>I>SNP*5. 5'-AAAAAA-3'r2rE?fl^rf— 7 
5rrr S 6 AT U ;l't'J>S ^ t Sr^t t 1 

[00013 

\.mi<nW,thmi'jtm (colorectal cance 

r) OUBS&^litSS^ (single nucleotide pol 
ymorphisn ; SNP ) SrfflV^f^. 

[00021 

i:LT{i4#S{:^v>St-J>S, 

S.S«®[{i8 7 5,00 0Mi:£«/i,itTi5 0 . Siffi^r 
l63S.t«<^8.5%SrAi6.TV%i,. B^Cfcv^T 
{i, 1 9 9 3 3.19 4 A*>*::fcl;y>'T-5Et LT 
V^l> (S{-J:l.5E*^*i01 2%) . ^H^^^IiJW 

^K^tT. (fanilial adenonatous pol 

yposis ; FAP) (DMM^i^X'hiAP C ( adenomatou 
s polyposis coli) , mQ;&i^niVrtf->-XizWi^'y 
(hereditary nonpolyposis colorectal cancer ; KNPC 
C) (r)mmm^Tf>i>MLHliSXV=MSH2<r)X0 

(Aaltonen LAetal., N. Engl. J. Med., 1998 ; 338: 

1481-1487) imm. i^^ym^it(o^uKj\^x' 
cornea, :^B^<7)ttx'hi . 

[00 0 3] MMP-liie^corn^r-rJ'-^tSlC. 



i^T-y (G) ifi-^iHistSi 5*-GGA-3' fct-^^E^H 
S-^t^SNP3!i*?¥ttL. ::<7)SNPSrWf6 2GTy 
)V (allele) ti8a<0SSBK-fe>l'7'f y(Cfc(,^T6 2. 
5% tt^e^tC^fffiLTiSO^ IGT'J/U^-^-rS 
*SmttlCib'<-C MM P- 1 Jtei^<7)^*^:t«^CSV^C: 
t3!)»'S^$^^■C^^I> (Rutter JL et al.. Cancer Res., 
1998; 58: 5321-5325) . t.tz. mL(nA 9 k)^ 
;<f>jg#6 0«i:fil@l^#Pl 64«CJ:l>|£S^m 
2Gr'J;P^7)^4tcJ:0. ;'^^;!7Vli#{cfc{t5 

^xiGTOMis^ffyfmza-tiwm^tMf^L 

^lZtt^^^tLX\>-^h (Ghilardi G et al., Clin. 
Cancer Res.. 2001; 7: 2344-2346) , COi^lC, 2 

iz^ < <r>mmx'(7)mi}^'£^x'h i. . 

[0004] a*A 2 «<0±IS;y XSi^^S*^ t LX . 

mm'^tiEmmmm'Pizin'rm^c^m^m 

mmi c D N AV'f 9a7U-( izX OP^^^fgfe*^ 
0, ^WZli, MMP-l^^(DT—9ii-ttiXX 
(Tsunoda T. et al., Anticancer Res., 2001; 2 
1: 137-143) . m#BiO«-&, m^lfz±^firF'PX\ 

mmm'^tiEmmmmx'com&ffimmi^mti^ 

'>tz<r)M. MMP-ljte^T*>o;t. -^r. t^-A 
<r)^^X'l.t. MM P-ljig^<?)^iSftWi:^< 11*^=5: 
*>-o7t. ;ia)i:o\,z. MMP-iii&P(?)^Sft«i1-T' 

±my<r>fiM'^}x9<r)%mz\tmtts:\\ ^VX9 

^fmtimizii. ■m:(fycr,xo^j:$'m'Hm§.iz 
a^^xii. w.msi^pm<7)mi^'^h^izx^m-t 

[0005] -:frt\ xmizx i-s^-^couT i> . as 
*Ji£jst-$)i.. m.com&rFmmizmixii, snpco 

{RFLP)^j:b'm^crmm^mm^tiX^^i., z 
ixhcop^X'ii. t}-(oyyM,±izmm.X'^^isN 
pii^. mBmMBFf'<^-7-:^-tLx&h^mtmi 

mii. Kmzi:*)mhZbi)mhfiX^^h, U-y 

X. mm'mti<mm-'^j:mmi,zi5\,^x . ^mm 
ma) tis-fi>a*Atcjiffl-ri.iti4iiHr\ 

o-f K^yS{4B*A$:*t«ttT. iSSflttf^i: SNPIf 
leSrlD^L. iie^S (genotype) tBi'm (phenotyp 
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[0006] 

IWMfmtXo ttmm Case-control study 

mX'^ S«^S05ii{;S4X'# I. S N P Sr£ai L 
[0007] 

^i^ff) "ftO«kh.)t*!« (comon disease) " ffymBM. 

m^m^Fii. ^-cr)mB^cr,^mizx'ois>zh{><7)X'ii 

ffj^^li (polygenic disease) b^Z.htLXii'O . ^ 

mm<^mBrmm (variant) -^Cti:*:^^?^ 

ra-rSfijfiWjte^^c^ia (Houlston RS et al.. 
Gastroenterology. 2001; 121: 282-301) {IfcV^T, A 
PCjte^CD^M lieu 1307 Leu (OR=1.58) . H 
arvey ras-1 variable number tandem repeat 
(OR=2.50) fcitf methyl enetetrahydrofol ate 
reductase co^m Ala 677 Val (OR=0. 7 6 ) (r>3 

hfz, ^TfcmEcOORJi. jj->/XJt (odds ratio) «rS 

t . izmifyff)±iiim:nmznLxm^j:^ y 

•J^^S-J: '}iEilCipJ^tl>C:fc3&nir«gC^-5»Ii:^)« 

#T'#S. ^<r>fz>h\.z\t. Z.iitX'\.zm.^^tiX\^tt:\^ 

[0008] Matrix Detail oproteinases (MMPs) 

CJ:O^S$nTV^|), 40c7)MMPae^. MMP- 
K MMP-3. MMP-9t>j;l^MMP-l 2(7)rDt 

lX\^'hZ'tifiih^tlX^-^h (Ye S. Matrix Biol.. 20 
00; 19: 623-629) . -liTX. MMP-1, MMP-2. 
MMP-3, MMP-7fcJ:yMMP-i 1*5, -m^iiy 
0«»T-^SitTV^-i)C:t t^'o^T.TOl, (Ye S, Ma 
trix Biol., 2000; 19 : 623-629) . MMP-1 (collag 



enase-1) ji£s^^<±. Sfefe«cC0 llq22<0fiStt?4L, s 
troeal fibroblast, nacrophage. endothelial cell 
ii; epithelial cell i:^^-57t^®icOiE^«^CtJ 

(-^Ti^^^iTiJD. t.fzn^vmmwiz.ii\.^x%>^ 

3S$itTV^S (Brinkerhoff CE et al., Qin. Cancer 
Res.. 2000; 6: 4823-4830) . 
[0009] :*:ll;!?>'tcfev^TMMP-lcol6;S{4. % 
WSmmmm,Zl ->X . Dukes^CttSL'SrV^^ 

^^SHfTJ>i.::i:*5S$iif>:. t^oTMMP-ltO 

^^i:iekitthir^=fy'y^Mi. ro*-:?HS«{w^¥ 
«Et-S SN P{=J:oTI^$*i#i.C:i:*^S$*tTO 
i> (Butter JL et al.. Cancer Res.. 1998; 58: 5321- 
5325) , J:(?5SNP(i-1607 SBO^Tyi^V (G) CD 
ifAS/ctlisMfetcieHLTiJO. 2o<^T'J;W*««!ai$ 
itTV^I). — :>{ilffliOG^*Ltv^l) IGT'J/l'T' 
J)'). i>'5-O{42ffli0G$:*LTV^-& 2G7'J;l'T 

hi. m^co2GTVMi. m>rry'^y (a) t- 

l^fc. C^^H^ E t s 7r 5 U-<oyii6«03Til^J^ 
^-7 (5'-GGA-3') m^LXH'O. IE^^®*II^ 

Sfifia^^ 7 y- vffljiaiitjtti. i g r u o t . J: o 

lS>'^K¥SttOiIHi:^:-5TV>'S (Rutter JL et al..C 
ancerRes., 1998; 58 : 5321-5325) . ^hl,Z. \Gt 
fcJi 2 GA' 'J X-i/ 3 yOi:'*> ^> *»$•* LT V ^.S/Ui^ 7 
x7— tf ro^:-^'-{4, $ hayh'UTcT) Mn-super 
oxide dismutase (Sod2) i&]gfJ^LTV^|>ffi$^ct) 

mtzm.Qoo^mM-^i^Lxun. lot 

Jt'^T 2 GO^r*5J: •)att<7)^V%:: t*«^$ii;t (Rang 
anathan ACet al., J. Biol. Chem. , 2001; 276: 14264 
-14270) . ^,^lItJ{t^2Gjt^^^S£0SS«7)tt!lD 
\t. #mStfcV^Tti^(iflUtC$gS$itTV^2, (Kanamo 
ri Yet al., Cancer Res.. 1999: 59: 4225-4227) , 
[00 10]MMP-3 (stromelysin-l) jtfs^i^ 
tz, MMP-lite^t|§Sg^LT, llq22 ±t« 

ttLTV^S. MMP-3{i, m-^mmmm&, (strom 
al fibroblast) . -7^D7r-S''fc«k(Xttl!lliffl)iatJ: 

ig^ffljaittiiia-c^^tiTv^i,. MMP-3h7yxv 
mt. -1171 #s(c{aat-i)rTyi^y (a) cd^mh 

(5A) ^•#tl>T'J;l'i:. (>r><nrir/i/y (6A) 
«5ffl)iat:fcv^T(±. 5 AT y;KO:fr*56 ATU/l-titK 
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[0011] mz, MMP-3jte^^{:WLr(i:. ^ff) 

fc^^dlSSCioTSftS^lTV^S. L*»L, MMP- 
ifCfcS. -o<7)nrig^riiagtUT, MMP-3<^:^ 

Safi. MMP-SioeAr'jyi'*^. sUMS^boiEitt 

-o<7)jg|Jii: tt, MMP-3<06ATy;P*^ ISMS 
-fktrffia-ri. ^ 1 1 J: o-C:*:IS;5?>ISE<^MfeBIH^ fc^r 
l-^tl&itmi t>ixl . v%-m(- LT i, . ^%mizx 0 

(^ismiij-mt^^w^x'Si-otz. ztii.zii'o. MMP- 

1 ite^ 2 G r 'J ;P fc M M P - 3 <D 6 A T U yKOM:^ 
l00 12]m<OmmbtX. MMP-l tMMP-3jS 

m=Fi}^^thm^i^ iiq22 mmiz, izm:^'y(r>m. 

izm^-thfll<r>S&=F^mtfi. MMP-l.fcitXMMP- 

hvmx'h^. z<r>i.ots:^x.t,z±^t. w^}^x-m 

Olz^^htlh. MMP-ltMMP-3aei^#S*53Sa 

T^^izhi:ibi}-(>. i;mA'ybMMPmm^b(7)m 
mmmi>(r>x'iiKc\'^-^mm^hh. ^-^x. 

yimi5mb^j:h:ib\im^tX'ijt£^^. 
[0013] ^^^{Zii\\X . case-control study t,Z 

J: 'o-mayMsMmbmmmmwb imm^h 
; t i 0 , i^ti'ycowm^BFf-cn s n p (Dm^ h . 

X ^ sr^aiT^ hisi^^(minz^^-x'% i. s n p 

tLT. MMP-ljig^tMMP-33te^<OSNP*i 

f ijffl-fl. ^ t J: 9 . y<r)m. 'JX9 i=fmth 
ZbtM^b^£'ift, mLfMim-thZb^^'m 

x'hhtK m.i^im&^wmi.zim'Lxnm^nx.h 

■nmtL\^:ib\,i-motX'i,ts:\^. mz-miiy(n^ 

MM P- 1 itfE^t MM P-3 Jifr^-WS N P Srfflo/C^ 



[00 14] 

m(r)?)-^zm^^tih ij<nX'\i*j:\^. 
[0015] 

[UStM] ;*dS*Vo&^l 0 1 i^aix/^m^if^yy 

tzmz. Dl^AmmblX7m\ff)imAi:mLL 
tz. im&m4 1 - 9 0:*-<OjSi#cO^1^)^J46 Srj^T' 
^5 7=fet>J:t/*tt4 4€T'J>o^v:. M 
yr -f T^^tt 7 2 =S t ^14 5 5 :St' 
S) 0 . 3 1-9 9:t(0immX\ ^i^^68MX'h 

mmm^tzi:s>mii^iffz, ■rKx</)S.mzii\^x. 
pmmmaxx/m^izx 'o±myb ^^om*^ 

J)!.. DNAc7)^gi(±. ay'^yi^g-f^P^Na IS 
(Uang L et al.. Nucleic Acids Res., 1994; 22: 177 
4-1775) Izm-yXn^K A'CX'U^Uz. 
[0016] polymerase chain reaction-restriction 
fragnoit length polymorphism ( PCR — RFLP) IS 
H^cntiiblzm^'^fzry ■< -tyVcofy. -1607 fIS 
t&af I) MM P- 1 ra^-:?-m^co 1 G/ 2 Git 
iirFm(7)mmiz{i. mJjl^ry^'7-blX 5'-tg 
aggaaattgtagttaaatccttagaaag-B' , j£^[Sl7*7^ "7— 
bLX 5'-tccccttatggattcctgttttctt-3' SrfflV^Tt. 

Ji:^(6ior 7 2 oco $ x-7 -y ^-ifimx^ixx 

fcO. -J-iiKJ: OfflKBS* BslI (ciSflJBfjS^srtgCL 

[0 0 1 7] -1171 #g(Ct4gf I., MMP-3rn^: 
-:?-<O5A/6A^Mc0PCR-RFLP8¥Pfti:. Du 
nleavey <a<0^rffi(C^-?T1f-5^t: (Dunleavey L et a 
1., Atherosclerosis, 2000; 151: 587-589) . 

[00 1 8] PCRffliORJEJgtfOffl^ii, lOuMCO 
^ry-(-7-mm0.5ul . 1 OxRj£A'-y7T- (1 
OOmM Tris-HCl pH8.3 at 25"C. 500iiM KCl. 15mM MgClj 

) 2.5)x\. 4i^i0dNTPO1.25mM^?g 4m 

1 . AiQ>liTaq DNA Polymerase 1 1 ^ genomic DNA ( 8 
Ong/;ul) lAtlfcJit^HjO 15.5AtlT'*> 

0. 1&m25M\X'Rmi'if'ofz. Kmii95'C. 2 

^x'em(r)^m>mi:'n'^fzm. 9 5'ct'3os.\ 51 

'CX'3 0fPi5XX/7 2'CX'3 Ofj^coaSSr 3 O^f-f ^^yl' 

^f*>^i•^t, pcRimmwmmBsu x-^m^. 3% 

Ti^n-xYf^lX' 1 0 0 V . 3 Oi)-iacom^i*ij|r 
PCR^$rtt^>'-:7x>'i'y/LT. PCR 

[00 19] MMP-l iJj:i;fMMP-3itf£^S{i:, 
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^yrju (228^). ^mmi^cT)^ (127 
. (10 1^). mmmi^^Dm ( 7 

2«) fectl/ite (5 5*) . (5 7*) . ^ 

Its* (44*) fcfcV^T. Hardy-Weinberg T«tS> 
-yfz (x^<3-m. P>0.05) • :^ffi*'>'<7)S«(ci3{t 

li. it-/X\t (OR) fcJ:l^9 5%fi!SEia ( 9 5%C 
I ) SrlfSLTfpftUc. MMP-lfcJ:t/MMP-3 
^SS^OMati. EM (Expectation and Maximizatio 
n) TlV^'JXMzXmmLfz. x'fm^ 
{±. iStt»WV7 h StatView 5 (SAS Institute Inc.. 



NO *:fflV^Tffo3t. 

[0020] ;fcS*^^&^i:M«^^fi§^Sfi: COST. 
MMP-lfc<J:l/MMP-3 3ife?#S(COV ^Tiie^ 
Merits t/Co -^<^^«MMP-l(COV^T<l. IG/ 
lOhh^^\tlQ/2G^:^'fhmm^zYc'<X. 2G 

Ir^Tt (P = 0.0 0 6 7) . MMP-3(C'OV^T{i6A 

(P-0. 0 129)o TU/USgT^^Tt). 2G. 6A 

[0021] 
[«1] 



rufrZr i Nmnbets (Ptencntoges) of sal]jecl8 wjtfa difiGDnm AfMP-i snd MMP-i 
V ScnoQrpesinocdonctBlcaDoeraiidcQntKolgEQ^ . 



Genotypes Cases (n b loi) Caotiol8{n-127) 



OR [95% CI] 



1G/2G 
2G/2G 



8(7.9%) 
. 35 (34.7%) 
58(57>»%) 



19(15.0%) 
58(45.6%) 
50(39.4%) 



0.0067* Zan[1.221-3i34]* 



5A/5A 
5A/6A 
6A/6A 



3 ( 3.0%) 
19(18.8%) = 
79(78.2%) 



3( 24%) 
44(34.6%) 
80(63.0%) 



0.0129»' illO 6.165-3.8221 « 



•Far statudc&I analyiis nsiiig &e data fin IfM^ 
flifi nmnbm of the «olg«« wifli 2G/2Q genotype ax«I th^ 
CTiiceT and cooliDl graips WIS madfi, and iho di^ 
TO A#MP-5 SNP, d» awimgcncy taWc affltain^ 
geaotype and tfaoaewiftttie other |genotypMw««M 
"Odds laios and 95ftCrs Binrilariy calcubttcd. . 



[0022] EM7;P::fi;XA(CJ:oTMMP-l±>J: 
l^MMP-3Jie^^SSiOM3«^»WU/::fem. «2 



[0023] 
[112] 



Table 2 Measiii^ of pair-wise lixikage disequilihriiun between 
theMMP./ 10/2GaiuijMMP-J5A/6Apolymoiphism 





Lod Score 






■ I* •.■ • 


■■. Cases 


9.161 


0.081 


0.880 


0.324 . 


Controls 


6.827 


0.092 


0.749 


.0.226 



lx)dscwe.D.b' and r'vaigs were caliiiiitfw^ as described in the Methods. . 



[00 24 3 EUril'dVXAt,zj:-yXim^tltz2-:> Pt'S^rijoTt {P = 0.00 10) 
<0jtfi^#aSr-^tfArn:?>f7mK$-«3fcSrr. 2 [0025] 



i(6) 003-235576 (P2003-U«^ 



Tables Orniim ri ro rfhqdotype faffl^ betmaoctoetBl cancer ^oiotB 
andcflBilRds 





Numbcis (Pereenttgw) . 






Cases ConXTols 


. p . oRp5%ci] . ; " 




(n = 2Q2) . . (D = 2S4) . 


1C5-5A 


23(11.3%) . 42(16.6%) 




10-6A 


28(14.0%); 54(21.2%) 




2G-5A . 


2( U%) 8( 3.1%) 




20-6A 


149(73.6%) 150(59.1%) 


0.0010- 1.949 [lJ05-2iill»», 



haiilfxypa nd dun with the otiaen w»s nade, and (be 
^Qdds ntio and 95%CI were aimOady ft«imWt*rf 

[0026] JiU:<7)S«*»^> . MM p- 1 mm^iDrv 

&, ^timz. :kmA'y<mmizmm\'^^mm 

mt'ymmm.-v-yrMzti\^x . m m p- 1 cnm 
mf^. mi5xx/miznmtx\,^i. ztmhMz 

$nTV^-&. $4>fc, m^fflaiKlfctt&MMP-lm 

RNAOW'^yl'fi, lG/lGjlg^^SJ:Ot), IG/ 
2Gijil/f2G/2Gag^S£0:^*<J: <0^\,^Zbm 
^^tlXio<0. MMP-KO-Ob'^flSWA^Mcat? 

lG/2GfcJ:I/2G/2Gii©?^<^l||ctf5& 
l^^9rkLX\^l> 

[00 27] U»L=5:3&54>. .K^iie^^SJi, tot 

m^j:^&irmtTmT^^mmiz$>^b\>^d-sim 

mfihh. S^-jT, ^#:±(0 11<i22 \,Z^m.tmn 

pmE.f-'^<^Mz^-ti>. ^ffmsrf-m.^zm-m 
m^mxhh, 

[0028] MMP-305A/6A^St,i/ce^^ 

^i'f.zm^th-hK ?'-'gJ'HcStjte!?K;l'iO®u 6 A 
/6Ajt^S*>';>cS;yyS«T'iiJaLTV^fc. Ilci22 
±<7)MMP^7^^-3ifE^Ji<0ffl*f«^rJi#{i, (-b 



■be cMjouttd amBbea of ih« 2&CA 
dati«BRaBl}nBdbyiiiej>'ttB. - 

yhDj^CT) MMP-1 0, MMP-1. MMP-3, M 
MP-1 3 (tD;<T) <r>m.X'hh, U-iX. MMP-1 

se^jiMMP-site^-oigscffttLTv^i.. 

^*^^,MM P- 1 fc ilXMM P-3rot-^'-c7)it^ 

T'+^BM'^ti:. MMP-lfeJ:lAMMP-3a{E^Sc7) 
^<nm&iEUTlV-:f*)XMZiir,xmmL. 

■r'5ri5*>l GfcJ:lX2G^^ijt^:f:*55Afc 

C:fcS:HB'o*»tUc. Arn^J'-fT^T'^St. 2G 

ymmmMmmx-m-tht. Mmx^Mdz-^ 
m.X'h->fz. iiixhcom^ti'h. MMP-iag^t 
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